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ObservationA 55-year-old  female  patient,  with  no  noteworthy  his-
tory, consulted  because  of  recently  worsening  abdominal
heaviness, which  had  been  developing  for  about  a  month.
Figure 1. Pelvic MRI. Bilateral multilocular ovarian masses with solid
(a), diffusion-weighted axial sequence b1000 (b), T1-weighted axial se
injection (d).
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http://dx.doi.org/10.1016/j.diii.2013.08.011linical  examination  found  a  voluminous  abdominopelvic
ass. An  ultrasound  examination  showed  a  complex  mul-
ilocular abdominopelvic  mass,  so  that  an  abdominopelvic
RI was  requested  in  order  to  characterize  it.  The  MRI  found
wo very  large,  multilocular,  ovarian  masses  (of  17  cm  on  the
eft and  12  cm  on  the  right),  containing  loculi  with  different
ignal intensities,  including  some,  which  were  hyperintense
ith T1-weighting.  In  the  left  ovarian  mass,  a  solid  tis- ovarian portion on the left (arrow). T2-weighted axial sequence
quence (c), T1-weighted FAT SAT axial sequence after gadolinium
ntermediate intensity  with  T2-weighting,  hyperintense  with
iffusion-weighting (Fig.  1)  and  had  a  type  3  enhancement
urve after  dynamic  injection  of  gadolinium  (Fig.  2).  The
. Published by Elsevier Masson SAS. All rights reserved.
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Figure 2. Perfusion MRI. The violet curve shows enhancement
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sf the myometrium and the green curve enhancement of the
olid  tumor portion. Type 3 enhancement curve of the solid tumor
ortion.
bdominopelvic  MRI  did  not  show  any  evidence  of  peritoneal
arcinomatosis. The  diagnosis  suggested  by  the  MRI  was
ither mucinous  cystadenocarcinoma  or  ovarian  metastasis
f a  digestive  cancer.  A  CT  scan  was  performed  for  staging
nd found  circumferential  thickening  of  the  gastric  fundus
Fig. 3).  Gastric  ﬁbroscopy  with  biopsy  showed  gastric  linitis
lastica (Fig.  4).  Bilateral  adnexectomy  was  performed,  with
mentectomy and  exploration  of  the  peritoneal  cavity  with
ytology, given  the  volume  and  the  functional  hindrance
esulting from  these  ovarian  masses.  Macroscopic  examina-
ion of  the  two  ovaries  was  virtually  identical.  An  externally
mooth tumor  was  seen  with  no  vegetation  or  rupture.  When
ectioned, it  was  found  to  be  a  solid,  cystic  tumor  with
ucoid contents.  The  left  adnexal  tumor,  the  more  volumi-
ous, included  a  solid  mass  measuring  4.5  by  4  cm  (Fig.  5).
istological examination  found  adenocarcinomatous  prolif-
ration within  the  ovarian  masses  consisting  of  glandular  and
rabecular structures  with  a  few  rare  signet  ring  cells,  with
o signiﬁcant  stromal  hypertrophy.  The  ﬁnal  diagnosis  was
herefore gastric  adenocarcinoma  with  bilateral,  intestinal
ype (IT)  ovarian  metastasis.iscussion
varian metastases  represent  between  5  and  15%  of  malig-
ant ovarian  tumors  [1].  The  main  cancers  producing  ovarian
p
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igure 3. Abdominal CT scan. Gastric linitis plastica. Circumferential
can, axial (a) and coronary (b) slices.igure 4. Histological section of gastric biopsy. Histological
ppearance ×10 magniﬁcation. Moderately differentiated adeno-
arcinomatous inﬁltration.
etastasis  are  those  of  the  stomach,  breast  and  colon  [2].
wo  subtypes  of  ovarian  metastasis  of  gastric  cancer  need
o be  distinguished,  Krukenberg  tumors  (KT)  and  intesti-
al type  (IT)  metastasis.  Their  appearance  in  imaging  and
heir histology  is  quite  different  [3].  The  term  KT,  often
sed excessively,  has  a strict  histological  deﬁnition:  signet
ing cells  making  up  at  least  10%  of  the  tumor  cells  [4,5].
eventy-ﬁve percent  of  KTs  have  a  primary  site  in  the  stom-
ch; more  rarely  they  may  originate  in  the  colon,  breast,
ile ducts  or  the  appendix  [5].  KTs  are  the  most  com-
on histological  type  encountered  in  ovarian  metastases
f a  gastric  cancer,  and  several  histopathological  and  clin-
cal criteria  distinguish  them  from  the  intestinal  type.  The
acroscopic appearance  of  KTs  is  predominantly  solid,  with-
ut tumor  necrosis  [3,5],  reﬂected  by  MRI  hypointensity  with
2-weighting [4,6].  The  appearance  of  the  IT,  on  the  other
and, is  mixed,  both  solid  and  cystic,  and  can,  as  in  this
atient, mimic  a  primary  mucinous  lesion  [5].  A  large,  mul-
ilocular, ovarian  lesion  with  a  honeycomb  appearance  and
oculi of  varying  intensity  with  T1  and  T2-weighting,  depend-
ng on  the  richness  in  mucin,  does  indeed  suggest  a  mucinous
 thickening of the gastric mucosa (arrows). Contrast-enhanced CT
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[Figure 5. Macroscopic view and histological section of the left o
the solid portion. Histological appearance ×20 magniﬁcation (b): pre
composed of glands and tumor trabeculae.
lesion  [2,7].  The  presence  of  a  solid  component  of  inter-
mediate intensity  with  T2-weighting  within  the  left  ovarian
mass, enhancing  according  to  a  type  3  curve  [8],  pointed
however towards  malignant  mucinous  cystadenocarcinoma
or ovarian  metastasis  [9,10].
Several  radiological  criteria  have  been  proposed  to
differentiate between  primary  and  secondary  mucinous
tumors, including  the  bilateral  character  and  the  size  of  the
lesions. Primary  malignant  mucinous  tumors  are  generally
larger (>  10  cm)  and  very  frequently  unilateral  (>  80%)  [11]
but these  criteria  are  open  to  discussion  [5].
Threshold  values  for  tumor  size  have  been  suggested,
but have  not  been  conﬁrmed  by  later  studies,  although  it
is agreed  that  very  large  unilateral  lesions  are  generally
primary mucinous  lesions  [5].
Conclusion
We report  here  a  rare  case  of  IT  bilateral  ovarian  metas-
tasis of  a  gastric  cancer  presenting  in  MRI  as  multilocular
bilateral lesions.  This  form  of  presentation  is  common  for
colon cancers  but  atypical  for  a  gastric  cancer.  When  faced
with a  multilocular  lesion,  the  diagnosis  must  be  considered
of mucinous  tumors,  which  may  be  either  primary  or  sec-
ondary. There  are  few  radiological  criteria  to  differentiate
between them  (size  and  whether  involvement  is  bilateral).
A subjacent  primary  cancer,  particularly  colon  cancer,  must
therefore be  systematically  sought  when  analyzing  images.
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